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(57)Abstract: 

PURPOSE: To solve the problem that, when the size of an element is 
reduced, the junction depth of source-drain mainly becomes shallow, the 
interval from the bottom surface of the layer of the surface to be 
silicide-formed to a junction becomes short, and junction leak current is 
generated, regarding the structure and the manufacturing method of a 
field effect transistor (MOS FET mainly concerned) in a semiconductor 
element. 

CONSTITUTION: A first side wall 6 and a second side wall 8 are formed 
on the side wall of a gate electrode 4; a shallow source. drain layer 5a is 
formed by applying a main part of the first side wall 6 to a mask; a deep 
source. drain layer 5b is formed by applying the second side wall 8 to a 
mask; a silicide layer 9 is formed at least on the deep layer 8. It depends 
on the requirement of device formation whether a silicide layer 9 is 
formed also on the gate electrode 4. The order of formation of the 
shallow source.drain layer and the deep source.drain layer is different 
according to the manufacturing method. 
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MOSFETlci LTfT#5o 
10 [0 0 4 0] 0 7 (g) (0<fc5^ Nc hM 

OSFETW^, ^h^h3 1T?«V\ 
S^fr^^^Sft^^-^jaEAS:, "B* > 3 0-7 
OkeV, 1X10 14 — lXl0 15 ions/cm 2 X 
fl 49 BF 2 + 50~150keV, 1 X 1 0 14 — 1 X 
10 15 ions/cm 2 W*fr"T?fT* 5« 

[0 0 4 1] ^id7 (h) C0J:5^> Nc hMOS 
F E TigttCQ* h^h3 1 tt»*±"f \Z % P c h{R0 
(D^2CD^ K£*—/U3 28:. 7 ym&&. fcb< 
ii. R I E&(cJ;3 K^^^v^Rfc^UtflU 49 
20 BF 2 + 8:4 0 — 7 0 k e V. 3 — 8 X 1 0 15 i o n s 
/cm 2 W^ftt'ftAf^c 

[0 0 4 2] ^(Oi@7 ( i) (Oct 5^. * hl/^ h 
3 1^iU 8 50-950U 10~40^gg(7) 

fiH*fLRt^feS!t8:fi : ?i5o «±<^W«£<fc9. N~ S 
fi. g^$££0. 1 — 0. 2 M m. fcSfcldcfcSN* Jl 
tt. 0. 15-0. 2 5junu V M^<fc 3 N + ® tt 0 . 
3 5-0. 5 0Mm(7)^^^o^^7i6o f^I 
49 BF 2 - ictap- Ki, SS^aSSO. 2 5- 
30 0. 4 0^m; n B + Xfi 49 BF 2 + Kl<fc5P + Jifi, 
0. 3 5-0. 5 0Mm(Z)^^}$o^i^ 

-So 

[0 0 4 3] ^^0 7 (i) K>«fc5tC, Xty 

&&m 3 2 §r*fflg$-1*\ 6 0 0 — 1 00 0X;comMm$: 
JS-TrifcJ;^, £ii«,&&Jffii S i t<om^ i/y-V-l 

07 (j) D-y-^w 

[0 0 4 4] rco^4coiy£Wr% ^— sm#ro_h@(c 
'X t t>m<V&2 3 *Wtfmr? tctilttf, IB 3 (BgffiH 

rat»» -troy- h mmco±ic t -> y ^ kjk^t-# 

So 

[0045] h 8 14, *&wom 5 w^ss^j^^-rsijt 
[0046] 08 (a) mnnxm^^x^mfowfo 

50 l_b(C v 7^— /H*«MU*2S:4 000A<Z>aCc?JK)« 



11 

U y~hgKfc)Sl3£:l 0 0A3RJU v-syu K 

{CitSO. 3MmKWa*U>) tWS«6^LP 
CVD (xr'7^i/?/^J;<, !»^ft#[H4t>± 
VW0 3 -TEOS (fhyxh^-^V') £r{£ffl) 
Kl<fc 9 7 0 0 Aga*fgflSt-a o N c hSMO S-FET 

#><D^m%)N- (v ^itntm&f&m (45° s 10 

&) n&'C^&AlcX*) 2xi0 13 /cm 2 ct> K— X 

+ (t:^) ^M-6 0keV, K-X 

»1 X 1 0 14 ~1 X l 0 15 /cm 2 K 

— xs (3-5xio 15 /cm 2 ) J:9{£^ K-x-tre 

aAt^o PchSMOSFET^H *y 

])T^^mzrt^^mm^it^ y— ^- kw^ 

9*1^^*1-5 K-Xft (3-5X10 15 /cm 
2 ) <fc «9<g:V> K-Xft\ G^tf. BF 2 + , 60ke 20 
V. 1X10 14 — 1X10 15 / c m 2 O^T^ftAt 
3 Q 010 (a) {uPchMOSFET^^^ y 

£ ^l^^^To K-Xfi£^0 4Xl0 15 /c 
m 2 £9. lX10 14 /cm 2 tf^r^^J:^^ 
0. 23/im£90. 1 ^m£fi&fc<7) l/2£TF 

t#6 0 rco*^, aAK-xiat7xio 

13 /c m 2 W±ii~*Uf£. StBS^il. lX10 19 /c 
m 3 «±i:ft9, MOSFETc^iiift^^ts^T^ 
^rili^V> 0 rco^i-ct^i:. 1 X 1 0 20 30 

/cm 3 coSB^^oy— ^ KW>i 1 X l 0 19 
/cm 3 CDSBSS^oy— ^ H>-fy(7)MOSFE 

0%J^TT*fcofc 0 

[004 7] 08 (b) &lvC\ »CVD(a« 
{fcHU (^{UlT^fi^) 8£2 0 0 0-3 0 0 0 kUS. 

[0 0 4 8] 08 (c) *L/t\ m^^y^l/Jf^k 
9. K^^~yU8a^^i-^> 0 ^CQ^, ^ 

K^^/Mg^ 2 5 0 0A-3 500A 40 

[0049] 08 ( d ) #^r % ±mz.mm^m & 

[0 0 5 0] 0 8 (e) Hk\s^X\ WSi^y^l^^KX. 
9. — /UK^blK 2 JtXtA K*;*— /l-8 a _b 

v-y 1M K{6«irC{t;T~-/u 9 a Srfffc 5> 0 50 



^¥5- 3 2 6 5 5 2 
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[0 0 5 1] 08 (f ) Nch^f 

F 2 ^^(TM^&A (N + 3;fctaP + ) lc£9. 
. JPifr^/i^— 5 0 k e V, K— Xfi 1X10 

15 /cm 2 agco*f*T-aA-r^o r^-r^^A^ 
^ut^fK^ tt<n ->y^ k- v-y ^v#@ia 

«(c^Al, »7^y^8 5 0tggT' 

[0 0 5 2] 09tt, _blB*ffi?:CMOSSmffilHl5S®S 

[00 5 3] 09 (a) PSv/UnvSfii{^ NM^> 

2, y-hg£{|«3, tf—vw&Aki&i&lrZo 

T\ (b) «<OXS-C<OBMblBt6S:««UTt>i 

V\> &Vv-C\ Nc hSS^U'^ h 2 6 b-C*5*3V\ 
S1\ PchiMOSFETOy-7- KWViftS 
^F«» (zK^v) P + fllaLfcf, BF 2 + , 3 0k e 
V. 1 X l 0 14 /cm 2 (D^frtiiAt^ Q Hu 
Sl/^ h 2 6 b S:Bfe*"t"5o 

[0 0 5 4] 09 (b) #CVVTN £®^<D 3 -TEOS 
Srttffl L/c L P C VDfc: «fc 9iMfcl«6 £700 Ag^ 

('>< hiooo AtTF) ±s^i-^ 0 p c hmwm* 

Uis* h 2 6 aT*5*5V\ LDDi«t^)/c^ y 
y^SIitf, 4 5° . 7 0k eV. 2 X 1 0 13 / c m 2 

9&a (n- ) -r^o ^(bic^i^M^, y— ^ • kw 

^i^M (t*) As + , 11 0k 

e V. lXlOVcm 2 (D&ftX'BLK (N + ) 1rZa 
[0 0 5 5] 09 (c) &VvT\ ^I(C20 0 0A-3 

m&&m 2 8 ^ 4 0 0 A^S±i^ L, T^—MZ XV 

[0 0 5 6] 09 (d) &WC\ M^^f^^J: 
9, *S^S5fflL^JB^®KW^^5feLfc^, Nch 
fl8, P c hffi!JS:>{*ftWoU^ h-Cjo*5V\ N c hflik 

(a) (b) ^XS"C^#SJ:9fe8B^»^i:fta«|ft 

[0057] 010 (b) ii, Jhie<D#^P c hM^M 
fel^±IEXS (a) XBLK (BF 2 + 3 0keV, IX 
1 0 14 /cm 2 (D&m \^tcW&<7>mfc&%:X&K>, y 
— ^ - KK^t!i7MiltlX10 19 /cm 

[0058] 010 (c) ±I5X^ (b) TP c h 
S^F*EteS:a£A (BF 2 * , 6 0 k e V. 2X 1 0 14 / 



(8) 
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13 



14 



cm 2 <D^m Lfc^T-fc-So rwf^y-^ • KV' 
>-<7)^ JJ Ti§^ lXlO'Vcm 3 <Dm-i. ?— V 
WmtoWMMmzlb 9 , Xjlt, 010 ( b ) 

[00 5 9] 

■v^^{CLT^$tvfc^V>N* Ji^J:«J, StiMOS 10 
FETffflii **«^^^w«l*S:«*«lfc*WM-e 

yiM K{b^tt-5fc^ ->yf-w Kjg®<t, m&kcosz 

tt, y-hmffi<^;y^<£9+#lltnTV^ (0. 3~ 

o. 5 M m) *o?S^rogf^S$as»<it % M 
O S F E T <7>M^ -V *7M»*{C t±Sm L-&V\ 
[0 0 6 0] 1M Kl^^ — A-S£rft< L 20 

RUc^-, n- »c*a*£lsatoaB*-r 

SrtttU, MOSFET©raft*eTSrffl<-SJ, j£ 

[0061] ^fc, *mm<nm^ mis iRiri2© 

•y-'f K^*— VKO^s/^^i^tS^i-S stopperi: 
LTfflV^r £!::<£: 9, N c h V— x • KW^SVP 
c h V-x - KW >«WK^«)BR©* h y Vlg^r* 30 

[00 6 2] $&5<7>mt&Mfci$^x& y— ^ • KW 

i^wifflw^^ • k— xjfts, u 

■SfcJfc, Wfl*MOSFETtt5V^t, +&M'3- J r* 
>«^}Wl^tl, L*>t»iSWS!j^7*MO S F E T^H 



-Y >i£A£tttS?fKHg: K-Xt U y— * • KW 

[0 0 6 3] &6<O2llS0S<^CMOS§i&lc;fcfc-oT 
fct, PchW©y-^- KWV (t£5fc«fc<?4g;K— 

3ri£rBSitU #^^SbC0^CV>MO S FET?r^T* 
^ibt^Nc hft")^LDDi-t--5t75{c a^y^if 

y— • KKW^^r^lcffpfc*, 

T-#, l©8r«>Mfc;-e#-5. *fc> Nc hro»v>SWta! 
£iiLT, ^jfcj; 1 ? K-Xtroft^y-^ • h'^^ 

«fcftA£rfT?fcto, Nc h^MOSFETWlEiJj^fc 

[0®w«SWj:i&W] 

[0 1 ] ^m<ow, i z>3e&0!itf>#iii 
[02] *mi<DW, i ronjfe0tj(D®ag*j& 
[03] *&m<Dm 2 nwgmomwsm. 

[0 5] *sswa>*3<osa6^i(otefi*ffi (^<^2) o 
[06] *5£m<Dm4<o3mm<nmmjjm V£<d i ) . 

[0 7] 3HBW©J(S4(OSaS«<o*Bt3^ «:©2) . 

[08] *&wcom 5 »ie««K)«ifi^j& 
[09] *&w<om 6 roias«ro»ifi*ifc 

[010] JfcSS3U*>a5 5, ^6C0^FlW^M^o 

[0n] &m<L 
[012] lun&ftt&nBi. 
[^wtfe^] 
i mm 

3 y— hmm: 

4 Km® 

5 y— * • KWVJB (5a«^I, 5 bSv^f) 

6 ilCf-fK^t-/U 
8 ^2<7?-y-^ K!>*— ^ 



111 



«1 (01M)c . 
8 *2 03-!f-f K * ^ * —A. 

9 y*>&#u*-r K 




3 hm<t* 5b l ftts 



2 ^-/LhawtJS 
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[011] 
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(1 2) 
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[010] 




(b) 



(c ) 







\> , 



_J0 9 /CfT? 

^I0 ,e /cm 3 

X j =0.0960 
A L=0 ( 1 0 19 ) 
aL=0.063(I0 IB ) 



y- K«« 




* 3i « cd m 5 . as 6 © si 



lO^cm 3 
lO^/cm 3 

Xj-O.066 

aL=0.023(I0~) 
aL=0.O43(|0 i8 > 

m US* *S* 



7ny h-<— i?CDm$ 
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